(12) 


UK Patent Application m,GB ,,,,2373625 m,A 


(43) Date of A Publication 25i»9^002 


(21) Application No 0107017.6 

(22) Date of Filing 21.03^1 


(71) Applicant($) 

Online Courseware Factory LimHed 
(Incorporated in the United Kingdom) 
36 Maids Causeway, CAMBRIDGE. CBS SOD. 
United Kingdom 

(72) Inventor(s) 

John Charles Henry Jennings 
Keith Dents Baker 
Oougiae Peter Cain 

(74) Agentand/or Address for Service 
Kenneth Stanley Targett 

48 Meadowsweet Way« NORTON HEATH, Hampshire. 
SOSO 7P0. United Kingdom 


(51) INTCL^ 

G09B5/00 

(52) UK CL (Edition T ) 

G5G G17 

(56) Documents Ciied 
None 

(58) Field of Search 

NO SEARCH PERFORMED: SECTION 17(5)(B) 


(54) Abstract Title 

Creating, managinB ,and distributing learning assets. 

(57) - A content object for a iQarning module, course or programme is produced by. providing a repository of 
media objects (such as text, graphics, video sequences and audio sequences) and metadata for each media 
object; selecting a plurality of the media objects and their metadata from the repository; producing me:tadata 
for the selection of media objects; and assembling the selected media objects, the metadata for each selected 
media object and the metadata for the selection of media objects to produce the content object. A learning 
object may then be produced by: selecting a plurality of such content objects; producing metadata for the 
selection of content objects; and assembling the selected content objects and the metadata for the selection of 
content objects to produce the learning object. The learning object has a single assessable outcome, and is 
delivered in a form complying with a predefined standard or specification. Methods, processes and tools for 
enabling the above are described. 
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TITLE 

Creating, Managing And Distributing Learning Assets 
DESCRIPTION 

This invention lies in the field of technology-enabled learning. 

Training material once produced solely as paper workbooks can now be niade available 
as multimedia productions on a CD ROM and via networks. The Internet has provided the 
opportunity for the delivery of learning materials directly onto the desktop in the workplace. 

5 In known methods of digital learning material design the process is largely carried out 

using proprietary authoring tools that do not allow modules and courses designed in one 
environment to be easily transferred to run with material designed in another. Additionally^ 
these materials, once developed, require highly technical skills and significant effort to modify 
and change. 

10 Emerging intetnationai standards are designed to encourage the develc^ment of 

reusable, interoperable learning materials. The main underlying concept is that of the 'learning 
object' (a small amount of learning that has a single assessable outcome) and its use as a 
component in the construction of learning programmes. Modules of learning materials produced 
using proprietary authoring tools do not currently comply with the emerging standards for 

15 uiteroperability. Tliey can be made compliant by encapsulating diem in metadata, and some 
tools are emerging for this purpose. 

Despite the development of standards for interoperabiliQr, there is no way to define and 
manipulate highly granular content from the level of individual media objects upwards. 

An aim of this inventicm, or at least specific embodiments of it, is to allow non-technical 
20 people to more easily create, assemble and deploy digital learning material. 

One aspect of this invention provides a set of tools and methods to construct learning 
objects from which learning programmes can be built. The set of tools may be used to specify, 
design, build, store and deliver learning programmes constructed from learning objects, or to 
deliver the leamfaig objects themselves. A set of functions may be employed that form a 
25 learning content asset management system. These functions allow die user to conven non-digital 
leanung materials into digital form, to design digital learning material in the form of learning 
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objects, to store, retrieve and manage learning objects and their components from one or more 
repositories and to deliver the learning programmes in a specific set of output formats to paper, 
on CD ROM, to the Internet, to PCs and handheld devices. 

The invention may utilise emerging technical specifications and standards and emerging 
5 XML technology to provide an environment, processes and tools that allow the innovative 
manipulation of highly granular digital media and its assembly into coherent learning material. 

An advantage of the invention, or at least specific embodiments of it, is that, by 
buildiiig learning objects from component parts, learning content authors, instructional 
designers and other users are able to provide greater flexibility and personalisation for the users 
10 of the learning content. 

Media objects are the basic elements of the learning materials and are formed from text, 
graphics, images, video sequences, audio sequences or any other base media types. Methods to 
capture text, gri^ics, images, video sequences and audio sequences in the form of media 
objects, and assemble them into meaningful content objects may form part of the invention. 

15 . Media objects can be represented using XML structures or other structures that include a 
descrq>tion of the media ind are stored in media object repositories. The repositories can be 
searched for appropriate media objects when designing new learning content objects. Content 
objects represent a coherent learning step in a specified learning experience. Content objects 
may be combined to form learning objects with an assessable outcome. Complete learning 

20 programmes may be formed from a combination of one or more learning objects to form a 
cdierent learning experienice. 

Learning objects, content objects and media objects can be described by metadau at 
their different levels. Metadata can be used to describe all tfie characteristics of the learning 
material and the learning experience obtainable using the material in ^>ecified ways. Methods of 
25 combining learning content based on the use of metadata associated with each class of object 
provide a considerable degree of flexibility in the construction of learning programmes. 

The functionality of the methods may be based on the use of templates that structure the 
information flow between the user and the workflow system that embodies the production 
processes for generating learoiiig objects and learning progranmies. Template methods may be 
30 used for each step in the process. Template methods drive the interface with the user and 
convert data and information to a form that can be used by the production ^stem. Templates 
also receive information from the workflow system and convert it to a form to present at the 
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user interface. By the use of templates the whole workflow can be structured and quality 
managed in terms of the information and data need to ensure a quality product is generated. 

Another aspect of the invention provides an architecture and methods for the population 
of a repository of objects with objects and associated metadata. These methods and architecture 
5 may include; 

• population of a repository of objects with media objects and associated noetadata using 
stnicnired content creation and assembly processes; 

• assenibly of the media objects into larger content and learning objects using particular 
methods; 

10 • assembly of content and learning objects into modules, courses and leamixig 
progranunes using particular methods; and 

• delivery of the learning content to a learning management system in a form conq)lying 
with AICC and IEEE/IMS or other pre-defined specifications and standards. 
Alternatively, delivery to syndicati(»i parmers, content subscribers, course authors, or 

15 other delivery devices in open standards forms and protocols such as WML, and to 

proprietary systems through the use of, for e^xample, XML and XSLT transformation. 

I 

Another aspect of the invention provides a method of template-based specification of the 
processes of designing, building, storing and delivering learning progranmies constructed from 
learning objects. 

20 A specific embodunent of the present invention will now be described, purely by way of 

exaniple, with reference to the accon9>anying drawings, in which: 

Fig. 1 represents an overview of, and the relationship between, the logical components of an 
embodiment of the invention; 

Fig. 2 represents an overview of the general technical architecture of the embodiment of the 
25 invention; and 

Fig. 3 is a description of the functions contained in each class of methods used m the 
embodiment of the invention. 

Referring to Fig. 1, the logical components of the embodiment of the inventim can be 
represented as comprising: 
30 • a content repository 600, whidi is a structured data store; 

• content 640; 
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• XML metadata definitions 650; 

• template methods 660 describing methodologies and processes; 

• content functions 670-674, including: 

o content studio functions 670 that provide methods for conversion of existing 
5 learning content to a form that is compliant with the IEEE/IMS metadata 

standard; 

o content designer functions 672 that provide methods for specifying and 
designing media objects, content objects and learning objects, and for managing 
their storage; and 

10 o content builder functions 674 that provide methods for constructing modules, 

courses and learning programmes from learning objects to create flexible and 
tailored courseware; and 

• user interfaces 680. 

Novelty in the embodiment of the invention resides mainly in the XML metadata 
15 defmitions 650, the template methods 660 and the content functions 670-674. 

Referring now to Fig. 2, a particular part of the system (the ''Content Asset 
Management System*") provides architecmre and methods for the peculation of the hardware 
and software repository 600 of objects with media objects and associated metadata. 

The objects are placed into the repository 600 through structured content creation and 
20 content assembly processes 510. These processes are defined by a series of particular methods 
(the "Content Studio Methods") 100-410 as will be described below with reference to Fig. 3 
and a set of structured workflow management processes 520. Once the objects are placed within 
the repository they can be assembled into larger cmtent and learning objects using the Content 
Snidio Methods 510. These, in mm can be assembled into modules, courses and learning 
25 programmes using the Content Studio Methods 510. 

All data must pass through a security layer 630 as it enters or leaves the content asset 
management system environment. The security layer also protects die integrity of the 
administration system and functions 610. The Adminisu-ation system allows designated 
adminisU'ators to set access permissions for users of the system, and to define attributes for 
30 specific media. 

The learning content 620 is delivered from the content asset management repository 
through a content server that is defined and structured in XML format. Objects within the 
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repository do not have presentation or navigation attributes, these are added by the XML/XSLT 
presentation layer within the content server at run-time. 

The learning content is delivered to a learning management system 700 m a form 
complying v^ith AICC and IEEE/IMS specifications and standards. It can also be delivered to 
5 syndication partners, content subscribers, course authors, or other delivery devices 700 in open 
standards forms and protocols such as WML. and to proprietary systems dirough the use of 
XML and XSLT transformadon. 

Referring now to Fig. 3, the Content Studio Methods provide for the conversion of 
existing digital learning material into IEEE/IMS standards con^liant form or other defined 

10 form. At the outset of the production process Fig.3 100 it is necessary to capture die 
specification of die requirements of the learning programme and define a project plan. The 
requirements speciflcation is drawn up using a defmed set of processes 110 driven by the 
templates for specification of requirements. The requirements specification tenq>late is stored in 
die template database 120. The template is used by die requirements specification process 

IS mediod 112 in die process of obtaming information from die client about die learning material 
to be converted to a standards compliant form. 

Information obtained from die specification process 112 is used to pqnilate die product 
templates 114 in die definition of die product. The information will be used later in the 
processing to design the metadata used to describe the product and its conq>ottent parts. The 

20 conversion process has a number of well-defined steps and diese are represented in die planning 
tenq>late mediod 116. The planning teniplate method is used by die planmng processes to plan 
die whole project m terms of die resources required for all stages of design. These processes are 
conuolled by an embedded workflow system 100> 200, 300. 400. A costinig template mediod 
118 is used to set a price for the conversion of the learning material. Hie costing process 1 18 is 

25 driven by die pricing template mediod 119 and makes use of information already obtained 
during the specification and design processes. 

The design of die leamii^ programme process 200 is concerned widi die defmition of 
die functional specification and the technical specificaticm of the learning programme modules. 
To drive dus processing die functional specification template mediod 212 is obtamed from die 
30 template database 120. Similarly die technical specification teniplate mediod 214 is used to drive 
die processuig to defme die technical specification. An inqK>rtant part of die design of a learning 
experience is the definition of die interaction between die learner and die leanung progranune. 
The defmition of die interface is obtamed using die interface design template mediod 216 for 
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each lerniing module. The task of instnictional design 200 is an essential pan of the design to 
transfonn a specification of learning in terms of required outcomes into a coherent learning 
experience. This is especially true when constructing learning progranunes from a number of 
modules drawn from different sources. Instructional design template methods and workflow 
5 processes 200 drive the processing and the uiterface with the instructional design specialists, 
using information obtained in the specification processing tasks > The conversion process for the 
learning material can then be defined in terms of a nuniber of structured workflow tasks that can 
be assigned to resources for production and assembly. Using the work package design template 
method 220 the designer is able to use information obtained by the specification and 
10 instructional design processes 200 to structure the design into packages. 

Once the learning objects have been designed they can be stored in the repository 600 
for use later in constructing learning programmes. Each learning object will have associated 
with it a number of metadata items defmed by the IEEE/IMS or other metadata specification or 
standards body with additional customised metadata as required. Using the metadata template 
15 method 316 the designer is able to derive the correct metadata from previously defined 
information and from new uiformation about the product entered during the learning programme 
assembly process 300. Some itenis of metadata can be entered automatically otfiers will require 
an interaction with the designer,. 

To build a learning programme from the learning objects that have been either derived 
20 from the existing learning modules or designed as part of another process the programme 
assembly template mediods 318 are selected from the template database 120 usmg the learning 
object template method .314. These templates drive the programme building processes 300 
allowing the leamiQg programme designer to select leamiitg objects from the learning object 
repository 600 according to the specification constructed earlier. The progranune assembly 
25 template methods 318 make use of the metadata describing the learning objects and the 
specification of the learning programme. In the process of construction checks are carried out 
on the pre-requisites and post-proc essing requirements of each learning object selected. These 
steps are a necessary part of the processmg to ensure the coherence of the overall programme. 

The whole progranune is subject to an external quality assurance process 400 as well as 
30 an internal process. The quality assurance processing is carried out usiiig the quality assurance 
template methods 412. The designer uses them to consplete automated and semi-automated 
checks on the assembled programme. The delivery of the leammg programme to the client 
requires die programme to be constructed to meet the requirements of the specified delivery 
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channels. Packaging of the learning programme makes use of the processing associated with the 
media selection template method 414. The delivery of the standards-based learning programme 
includes hand-over procedures. Processing of these stages is carried out in accordance with the 
product delivery template method 416. 

There follows a glossary of some of the terms used in this specification: 

AICC: Aviation Industry CBT Committee. An international association of technology- 

based training professionals. The AICC develops guidelines for aviation 
industry in the development, delivery, and evaluation of CBT and related 
training technologies.(http://www.aicc.org/). 

IEEE: The Institute of Electrical and Electronics Engineers 
(http://www.ieee.org). 

IMS: IMS Global Learning Consortium is developing and promoting open 
specifications for facilitating online distributed learning activities. 
(http://www.imsproject.org). 

i 

15 metadata: Metadata is machine understandable descriptive information about 
uiformation.(http://www. w3.org/Metadata/). 

WML: Wireless Application defines an open industry standard for developmg 

applications over wireless conununication networks. 
(ht^://www. wapforum.org). 

20 XML: Extensible Markup Language is a universal format for structured documents and 

data on the World Wxle Web. (htq)://www.w3.Qrg/XML/). 

XSLT: XSLT is a language for transformmg XML documents into other XML 

documents.(bttp://www.w3.org/TR/x5lt). 


25 


It should be noted that the embodiment of the invention has been described above purely 
fay way of example and that many modifications and developments may be made tiieieto widiin 
the scape of the present invention. 
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CLAIMS 


1. A method of producing a content object for a learning module, course or programme, 
comprising the steps of: 

providing a repository of media objects and metadata for each media object; 

selecting a plurality of the media objects and their metadata from the repository; 

5 producing metadata for the selection of media objects; and 

assembling the selected media objects, the metadata for each selected media object and the 
metadata for the selection of media objects to produce the content object. 

2. A method of production of a learning object for a learning module, course or 
10 programme, cmiprisi^g the steps of: 

selecting a plurality of content objects produced by di^ method of claim 1; 

producing metadata for the selection of content objects; and 

assembling the selected content objects and the metadata for the selection of content objects to 
produce the learning object. 

15 

3. A method as clauned m claim 2, wherein the learning object has a single assessable 
outcome. 

4. A mediod as claimed in claim 3, further including the step of delivering the learning 
20 object in a form complying with a predefmed standard or specification. 


